Central dopamine action modulates neuropeptide-controlled appetite via the hypothalamic PI3K/NF-κB-dependent mechanism.
Hypothalamic neuropeptides, including neuropeptide Y (NPY) and proopiomelanocortin (POMC), have been found to control the appetite-suppressing effect of amphetamine (AMPH). In this study, we have examined whether dopamine receptor (DAR), phosphatidylinositol 3-kinase (PI3K) and nuclear factor-kappaB (NF-κB) are involved in AMPH's action. We administered AMPH to rats once a day for 4 days and assessed and compared changes in hypothalamic NPY, melanocortin receptor 4 (MC4R), PI3K, pAkt and NF-κB expression. We found that the inhibition of DAR increased NPY, but decreased MC4R, PI3K and NF-κB expression, compared with AMPH-treated rats. Moreover, MC4R, PI3K, pAkt and NF-κB increased with the maximum response on Day 2, which was consistent with the response of feeding behavior, but was opposite to the expression of NPY. Furthermore, we found that the intracerebroventricular infusion of the PI3K inhibitor or NF-κB antisense could attenuate AMPH-induced anorexia, and partially reverse the expression of NPY, MC4R, PI3K, Akt and NF-κB back toward a normal level. We, therefore, suggest that DAR-PI3K-NF-κB signaling in the hypothalamus plays functional roles in the modulation of NPY and POMC neurotransmissions and in the control of AMPH-evoked appetite suppression.